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1, (Amended) A semiconductor device comprising: 

(a) a rigid substrate, formed fay glas s fibers impregnated with eooxy r^in. having 
a first main surface and a second main surface opposite to tee first main 
surface; 

(b) a $emiconductor pellet mounted on the first main surface of the rigid 
substrate, the semiconductor pellet having a plurality of semiconductor circuit 
elements and a plurality of bonding pads; 

(c) a plurality of electrode pads formed on the second main surface of the rigid 
substrate; and 

(d) a plurality of bonding wires for electrically connecting the bonding pads of the 
semiconductor peHei with the electrode pads: 

wherein me semiconductor pellet is mounted facedown on the rigid substrate, the 
rigid substrate has sfiis that extend from the first main surface to me second 
main surface and expose the bonding pads of ihe semiconductor pellet, the 
bonding wires extend through the sifts in the rigid substrate to connect the 
bonding pads and the electrode pads, and bump electrodes are formed on 
said electrode pads. 
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2. A snrnlmwhiftcr device acoordlag to claim t> whcfda 
Hie boating pads tie ajnmged at fee peripboy of fee 
semicoodoctar pellet ead tie tlife ire foaood ataag tie 
dtiecliofls of tows of the boadlag pads. 

3. A jetnicoadtoctee device accoidiag to claim 2» whereis 
tbe dectrode p*dt ire teased oa botb «dex of fee diu, 

4. A iemkooductar oroo? *x>ardij$ to cto 3, wbron 
file eJectjode pad* located on ooe side of tbe sliu aod uod<r 
the aanicoaductor pellet tie power wpoiy paia» *nd fee 
ckstrode pad* looted ot the oftcr side of fee site and 
outside ttic lemJcoadiKto* pellet ire si pulped** 

$ A semkooductc* device according to claim I* further 
comprisiog a 8r*t resin scaliag bod> covcru^ ibe jcaicoo- 
doctor pellet. 

*. Asenrfooodactoi device eccordieg to claim 5. further 
comprislag * sccoad lesie *e*liag body lonaed io fee *«itf 
and ceveciag the boadteg wues. 

7. (CANCELLED) 

8. (CANCELLED) 

9. (CANCELLED) 



I 

Best Available Copy 
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10. {Twice Amended) A semiconductor device [according to claim 10,] comprising: 
fel a fiafd substrate having a first main surface and a second main surfac e 

opposite to the first m ain surface; 
M g_ semiconductor pellet mounted on the first main surface of the rig id 

substrate, the semiconductor pellet h ^yino a plurality of semiconductor circuit 

elements and a plu rality of bonding oads; 

Q Plurality of electrode oa ds formed on the second main surface of the rigid 

substrate: and 

PMaijty of bonding wires for electrically connecting the bonding oads oHh» 

semtc ondjctor pelle t with the electrode pads; 
wherein the semiconductor oeliet is m ounted facedown on ths rfaid substrate, th** 
ttM substrate has sjjjsthat extend from the first main surface lo the saconri 
main surface ,and gypQMJI»...^.(&Dfi..I» te- of the semicon du ctor pellet, th e 
bpng»)q wires extend through the sfits in the rioid substrate to connect the 
bonding pads and th e electrode oads. and bump electrodes are formed on 
said electrode pads; 

wherein said rigid substrate is formed by glass fibers impregnated with potyimide 
resin. 
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1 1 . (Amended) A semiconductor device comprising: 

(a) a rigid substrate, forme d by olass fibers impregnated with eooxv resin. Having 
a first main surface and. a second main surface opposite to the first main 
surface; 

(b) a semiconductor petiet mounted on the first main surface of the rigid 
substrate, the semiconductor pellet having a plurality of semiconductor circuit 
elements and a plurality of bonding pads; 

<c) a plurality of electrode pads formed on the second main surface of the rigid 
substrate; and 

<d) a plurality of bonding wires for elecirfcally connecting the bonding pads of the 
semiconductor pellet with the electrode pads; 

wherein the semiconductor pellet is mounted facedown on the rigid substrate, the 
rigid substrate has slits that extend from the first main surface to the second 
main surface and expose the bonding pads of the semiconductor pellet, and 
the bonding wires extend through me slits in the rigid substrate to connect the 
bonding pads and the electrode pads; 

wherein the bonding pads are arranged at the periphery of the semiconductor pellet 
and the slits are formed along the directions of rows of the bonding pads. 

12. A semtooftdtietaf devke according to claim It. 
wherein the electrode pads acre located on both tidet of the 

11 A semico&ductot device according to dain 12. 
wherein the electrode pad* located on one tide of the slits 
and under the semiconductor peikt are power supply pads, 
and the electrode pads located on fee other side of the slits 
and outside the senncooducfor pellet ait signal pads. 
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14. (Amended) A semiconductor device comprising; 

a substrate, formed by glass fibers Impre gnated with epoxv resin , of a quadrilateral 
shape having a first pair of opposed edges and a second pair of opposed 
edges, said, substrate having a first main surface, a second main surface 
opposite to said first main surface and a first slit and a second slit each 
extending from said first main surface to said second main surface, said first 
slit extending along one of said first pair of opposed edges, said second slit 
extending along the other of said First pair of opposed edges, said substrate 
having first electrode pads on said second main surface in a first area 

Si 

between said first and second slits, second electrode pads on said second 
main surface in a second area between said first sfit and said one of the first 
pair of opposed edges, and third electrode pads on said second main surface 
m a third area between said second slit and the oiher of the first pair of 
opposed edges; 

a semiconductor pellet having a marn surface with semiconductor elements and 
bonding pads said semiconductor pellet being mounted on said first main 
surface of substrate such thai said bonding pads are arranged to be in line 
with said first and second slits: 

bonding wires extending through said first and second slits in said substrate and 
electrically connecting said bonding pads and said first to third electrode pads, 
respectively; 

a resin member seating said semiconductor pellet and said bonding wires; and 
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bump electrodes arranged on said second main surface of safd substrate in said first 

to third areas in a direction of said first pair of opposed edges and being 

electrically connected with said first to third electrode pads, 
wherein said bump electrodes in said second and third areas are arranged to form 

plural rows in a direction of at least one of said second pair of opposed edges, 

respectively. 

15. A semlcoodnclor device according to claim 14 
wharcio said sgrocomtortor pellet tuu a tytad rilitor ai shape 
•fid bat a feint {nir of opposed edges sod a fourth pau of 
opposed edges, wherein said beading pads are atraaged io a 
peripheral portion of said main surface tod estesd along 
said third pofe of opposed edges. 

1*. A semiconductor device accorttifig to daizs IS. 
wbereib said ftfiagofttdnrtox pellet is raovated o© said first 
mala surface opposite to said first area, whercta said s*d> 
jtrale bus larger sjKtfaatt&at of said » 
and wherein said tatap electrodes ia said second and third 
areas ate located outside said third pair of opposed edges. 

IT A stntfcooducicr device according to dalm 14 
whesdb the cumber of said bump electrode* in said second 
and tbtcrd areas is larger duo tike w*w!Ht of said bump 
electrodes is said first area. 

IS. A seinicondoetcr device according to daira 14 
wherein said aetejeoadaetor pellet bas a rear surface oppo» 
lite to said maio surface* and wbatm said rear surface of 
said sfirmrwdactar pellet is exposed from said resin mem- 
ber. 

If. A seatfooodactar device accenting to date 14. 
wherein the number of said bump electrodes to said second 
areatsIa^ert hmt h em i n nVrof wid btiny electrodes ia uaA 
first area, 
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20. A BasLconOacUix device according to claim 
U*3 1£. «m«ra&n asu-d o«ttdeoe<i»ctoy ?el£«t luts a 
roar nurtaca opposite to aald aaia «wfac«, and 
-wfearaia Mid rear «nr£aeo o£ said ai<nttlcOT»rt>tctor 
pallet la expoaod from aald r&sln nagdbar. 

21. A semiconductor device according to datm 14. 
wherein said Urn electrode pad* exited aleag said first tad 
ieeoed sifts, reflectively, said scomkI ckxaxode pads cMeed 
along said first silt asd said third electrode pads extend 
aloeg said second slit wherein said first to thud eledrttfe 

pads are arranged at a first pitch, respectively, wherein said 
bonding pads In said first and second slits arc ranged at a 
second pitch which is smaller than said first pitch 
respectively, wherein said bonding wires m said first sfci 
alternately connect said bonding pads in said first slit with 
said first and second electrode pads, and wherein said 
bonding wire* in sakf second slit alternately connect said 
bonding pads in said second slit with said first and third 
electrode pads. 
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22, {Amended) A semiconductor device comprising: 

a substrate, formed bv class fibers im pregnated with ep my of a quadrilateral 
shape having first to fourth edges, said substrate having a first main surface, 
a second main surface opposite to said first main surface and first to fourth 
sliis extending from said first main surface to said second main surface, said 
first to fourth slits respectively extending along said first to fourth edges and 
defining a first area of said substrate surrounded by said first to fourth slits 
and a second area of said substrate extending outside said first to fourth slits, 
said substrate having first electrode pads on said second main surface in said 
tirst 3rea and second electrode pads on said second main surface in said 
second area; 

a semiconductor pellet having a main surface with semiconductor elements and 
bonding pads, said semiconductor pellet being mounted on safd first main 
surface of substrate such that said bonding pads are arrayed in tine with said 
first to fourth slits; 

bonding wires extending through said first to fourth slits in said substrate and 
electrically connecting said bonding pads and said first and second electrode 
pads, respectively; 

a resin member sealing said semiconductor pellet and said bonding wires; and 
bump electrodes arranged on said second main surface of said substrate in said first 

and second areas and being electrically connected with said first and second 

electrode pads, 

wherein said bump electrodes in said second area are arranged to form a plurality of 
rows such that said plurality of rows are formed relative to one another to 
surround said first area of substrate. 
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23. A semiconductor device sceartfag to ctato ZL 
wherein $m sesBfcoedueeor pciiet has a quadriiaieral shape 
aad has first to fourth edge*, wbexeio sajdtxgu&og pads are 
anasged In a peripteral portioo of said main surface and 
extend along said first to fourth edges of said semiconductor 

34. A semicoodudor device accordtag to dtim 23. 
whereto said semiconductor pellet is mourned oa said first 
main surface opposite to said first area, wherein said sub- 
ttrate has a larger size than that of said semicoodudocpeljet, 
tod wbcreta said bump electrodes in said second area are 
totaled outside said first to foot* edges of said sejuicoii- 
ductar pellet 

2S. A semiconductor device according to cUtm JX 
wherein said first aad second electrode pad* ert#^^ ffg nf?pg 
said first to fourth slits, reJpectivcry. «ad we anwged at a 
first pitch, whereto said bo&dfeg pads extend ataog said first 
aad second electrode pads and are arraa ged at a second pitch 
which is snsa&cr than said first pitch, and wbeteie said 
bonding wires alternately connect said bonding pads with 
said first and second electrode pads. 
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26, .(Twice Amended) A semiconductor dev|ee comprisinft: 

& — ^ . $ecn»concuc LQL P#llet qf a quadrilateral shan a h aving hondinc pads fanned 
io^jnajfisurfacg thereof, s aid semi conductor pallet having a first pair of 
opposed edges extending i n a f\r*{ direc tion and a second n *ir *f 
edoes; extending in a second dire c tion which inter s « , a ; d firs t dir^H^ 
said bonding pads heina arranged i n said first diction to term a ,nv» »r 
bonding pads: 

{2L..JLgubstrate, formed by mass fibers inr-nm ooated w ith gno» Y j 
fj5 t surface, ajseco nd s urface , ,ODppM<tJo_sai d first surface, e lectrode pads 
ferrned on sajq- seco nd surface and a slit passing thmuoh sa id substrata fem 
sai<f first surface to said served sMrfare and extending i n said first dire ction. 
said.j,eOTc^ngiic<or petiet being dis posed on ^ irt first autia<* of said 

substrate such mat s aid main surfer* rtf semicor^nr tor pellet is fa ced tn 
said first surface of said .substrate and szki ^Mhm^m^^s ^. arranged in 
§a.mUn a plane view, said eject s Da ds indodino first electrode ^ 
arranged at one sid e of said siit and M «rt electrode pa ds arranged ayhg 
other side of said siit in said secon d directory 

.bppdino wires, each extending from one of said hnn dino oads nf 
semiconductor geitei in pacc thr^ m from aM m surfacft ^ <h6 

substrate to the second surface of th e substrate to electrteaify connecting said 
electrode nad. ? of ^k*^ ivith 1 ?td bo^g pad s ni ^ 

semiconductor pe»et via said slit, said bonding W i TC m 7fud?no ^ 
wires connected to said first electrode pad s and second hond.no wire s 
connect ed to said second electrode pads: 
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&i — feumiLelggtfpdes being dispos ed on said second surfacsnf said substrate and 
feeing ^te^M L^Hmi^d to said ete ctmde padc ? < said substrate , «.trt 
bump electrodes mc, W nq first bump electrodes electrically sonru*^ tn < airf 
feW electrode oads and arranged at said one side of said <t»,t and < a ^r,H 
bump electrode a^ri^ity ^ rf ^ to saiQ sacftnri ftl)a ^ r „ rto ppWg ^ 

arranged at (he other sidp of said silt, said ft * and second to rt^ t^. 
egifM arranged to overtop with aaid */.m jc 0rtc i ue t 0 r oeitet in said p lan* ^ 
respectively: and 

(§L „ a resin seajj ng,b„pjy.agjjing^ajd and said main surface of said 

se miconducto r pel let exoosag; fr om said sift 
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^ A.^cwWuWOg-awlw acco^^ a to alai™ W fterei, n 

W of bo^^ nq p 9 d S U disposed at ^ ffy frstanfciaT 
MHityal ^rea p ptwm> n first pair of 000 q«„h ff dffes of 

semicondugt» ffff 

ft ?<^tapnduptPr device according ta •>*, T^riMji 

said samicop^»r.»^ r al l flt h«s a r Bg f a ngular s^ p pe, and y^ r-*? 

tfrst p » U of opposed edges ^ rar^ pondlnr, ^ > r ~<~ 
of , jopger <?d«es 4»d f ^i ti florid P*ir of ot^a ^ edoafi 
corresponding to a pair of ntf tnrf ^ edg es. 

* S9ffl*cpnductor device aem^n g to clain whe r ej, n 

aaiA^a U , *s . tftpered so tfrat open i ng on s a id se cond p,,^^ „ f 

»ftttIM Kft ... |» grater than opening on said ffrrst surras ^ 
said jsubstrafce. 

^ & ^ftWicond^tor device aceordi TO to clai ^ 2fi . wh» r », n 
gftld bump electrodes ar^ f ^ ed of a PK-Sn alloy. 

CLAIM 31 (CANCELED) 
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^ ft gfiff^condMc^r device accordin g to r-i^jn , 26 . uh^^ H 
sa , ys bonding Vires are for««*i of 

23* &-ggPl£flaa»ctor device aeewdt^ to gl^ lt p wh ^j n 
qajd bffltfjflq yf rf * » r * connected to said h ^ ing part* anri fff>< ^ 
g^ectrod^, pad , ? fry a frying method that utSli ^ s ultra*™ ^ 
y i ^yat4on .JLa..., < ;p ffl > ? An^tion With rhttnao-gaiB^ ^fir ^ , 

^ A ^w^gffnduc^p dav^ according to claim 2fi . f ^^p 
fflfrj SMbstra^e fog lend portions and ft fl ndu«t^ rs fewn^ 
pajfl land Po r tions and sg jd f 1^ r? H ? R f d s . whare^n width ft f 
<ya<?h , fl£ sq^ portions is larger than s hot of «tA„ h of ag ld 

yon^ tfg t9rg, wherein said land portions. Sa ^ conducts ^ 
£3 j.d e^eg^rftd^ pads agg integrally formed with o ne anoth ftr P n 

aa . ta second gmrfacft, fln <a whwflin said hu» P tt ^ t roaes *™ 

arranged on said land portion^ 
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A..JWi<»nawcter dftvifte accord to claim 34 ,, wh<» r ^ n 
ga*d ..SM PSUafre *g form* Of ft_s i nole l*v«r gfr y uctur* fh^ 
co^dgff^^ffg arranged op^y on fia j d sfeeon(t ?Mrfac « of > 

* .. WlMcormwtgr device according ^ claim a« f wh ? r P U » 
pitah 9 f ffajd ^^ecUQCtes Pads in said tir^ f raction i« 

BKMtMir than a fiUch of said hoixHn« P »ds in af , fi ff ^ 

^ A g^^^cfror device accord < lfM I to clain ?« f ■fr r »^.« n 
§a*d substrate hag a periphery which p^TT^s pufa^ r di Y f> ro «, 
Sft&d fitttt ayd jMECpnd, pairs of op po^a edct es of gq ^ d , 
ffftW*conduct:pr pellet, wherein said surface of 

RftrAPh^ifY $3*3 gypgt ratg arn > said semicondoctor pellet 
sealed, vath a resin seal i no bo d y, ™* a rear « i. T f ? r», 

. off StUd , semiconductor pellet opposite to *^ ff a j n ^ yfAfr? fQ 
exppsgd ffffPP said r«>sin sealing body- 

A .. aWrt«mdu<?^: ^vjcg ac cording t o claim 37, wh»™i n 
Said PMPP ft}a<?trod*B are arranged o p aajri ?e cond g urfac,* ^£ 
ff ,al,d„^b g ^ r , ^^ oymflP W** h **id se mico ndu ctor ae n*fr 

f*U$ p^p«j> Vjw and on aald Meonri « y rf«c* of , « uh«tr«ttt af „ 

satd periphery i 
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39.-90. (Canceled) 

91, (New) A semicondu ctor device comprising: 

10 — a semiconductor pellet of a quadrilateral shape having bonding pads formed 
in a main surface thereof. said semiconductor pelet having a first oqir of 
opposed edges extending In a first di rectio n and a second pair of opposed 
edges extending in a secgnd dire ction which intersex s ? id first, dtwrftw 
said bonding pads bejno arr anged in said first direction ip farm « fA^t 
bonding pacfr. 

3 substrate, formed of a olass fiber im pregnated with resin, having a first 

surface, a second surface opp osite to said first aurface, eiectrode pads 
formed on said second surface and a slit p assing throu gh said substrate frp m 
said first surface to said second surfac e and extending in said rir^ir^yr^ 
said semiconductor oe liet being disposed on said first surface of said 
substrate such that said main surface of said semiconductor pellet is faced to 
said first surface of said substrate and said row of binding pads is arranged in 
said slit in a plane view, said electrode pads including first eiect rode pads 
arranged at one side of said slit and sec ond eiectrode pgps arrapged ^ 
other side of said slit in ssld second direction; 

i3) bondino wires eiectricallv connecting said electrode p ads of said suhstrate 

with said bonding pads of said s emiconductor pellet via said sliL said bond ing 
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wires including first bonding wires connected to said first electrode pads and 
second bonding wires connected to said second electrode pads; 

feygffljBlB&Btea being disposed on said sec ond surface of said substra te arid 

kginq electrically ponnecjeAJo said ei ectrode oads of said su bstrate said 
burmetectrodes including first hu ms eiectrode.* ; electrically connected to said 
first electrode padij and arran ^d at said one side of said silt and second 
bump electrodes electrical ly connectBri to said second eiectrode oads an d 
arranged at the other side of sai d slit said first end second bump electrod es 
bging. arranged to overlap wjj|Laall3figte -view 
respectively: and 

a resin seating body sealing said bonding y rires and said main surface of said 

semiconductor pellet exposed front said siit. 

92. (New) A semiconductor device a ccording to ciaim 91. wh erein saic row of 
bonding pads is disposed^aj^sMbstantially central area between said first nalr 
of oooosed edges of said semiconductor pellet. 

93. (New) A semiconductor devic e according to claim 32. wherein sp iri 
seMconductor paflet has a fectaqqtfor f^ pe, and wherein said first p air of 
opposed edges arecojrespondinu, to a pair of longer e does and said s*rvmt} 
pair of opposed ectaes are cor responding to a pair of shorter edoes. 

(New) A semiconductor davic* aranrding tf> ^ a j m 9^, wherein said slit is tapered 
go that opening on said second surface of substrate is greater than opening 
on said first surface of said substrate^ 



95. (New> A semiconductor device according to claim 91. wherein said bump 
electrodes are formed of a Pb-Sn alloy. 
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96. (Nevy) A semiconductor device compris ing: 

.(11 — ^semiconductor Peltet of a Q«a^gi^l,abaaflJiedQ O bonding pads form ed 
ifta_main syrface ther eof, said semiconductor oettet having aJj**j&xj* 
opposed edges extending in a fast dire c tion and a second pair o f nppp«grt 
edges extending in a second di rection which intersects s a id first directio n , 
said bonding pads being arranged in said first direction; 

^ a substrate - ft*"™ 30 " Qf a o'ass fiber impregnated with resf n. having a first 

surface, a second surface oppos ite to said first si a^t»^^*m ; i !;: j a ^ 
formed on said second surface an d a slit passing through said substrate from 
said first surface to said second surface and extending' in said first direction , 
said semiconductor pellet being disposed on said first surface of said 
substrate such tha t said main surface of said semiconductor pellet is faced to 
said first surface of said sub s trate and said binding pads are arranged in said 
slit in a ptane view, said electro d e oads including first electrode p ads arrant^ 
at one side of said sift and second electrode pads arranged at the other side 
Of said slit in sain; $ernnri rtirecJfon; 
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&l — bondlng wlres electrically connecting said electrode pads o f said sub^i* 
fflUh said bonding pa ds of said s e miconductor peltet via said slit, said bo nding * 
wjresJnj&udjnaJ^ wires connected to said first electrode pads and 
second bonding wires connected to said second electrode pad*; 

|4J — bump electrodes being disposed on said sec ond surface of s aid substrate aq d 
being electrically co nnected to said electrode p a ds of said substrate sairl 
&lffifi .electrodes including first b ump electrodes electrically connected to said 
first electrode pads and arranged at said one s ide of said slit and zer-Mri 
bump electrodes electrically con nected fo s ai d second elactrode pads and 
arranged at th<a oth ft r tffo nf ^ S lit. said fifgl and saeond Dumo ^0 ,^,. 

being arranged to overlap wK h said semiconductor pell et In said plane view 
respectively: and 

&)„_, a resin sealing body sealing said b onding wires and said main surface of said 

semiconductor oeliet exposed from said slit. 
97, (New) A semicond uctor device according to claim 96. wherein said bonding 

pads are disposed at a substantially central area between said first pair of 

opposed edoes of ^ata semiconductor pettot 

90, (New) A semiconductor device according to claim 97, wharein s aid 
semiconductor pe|iel has jLttflaoraaLtfiapg. and wherein said firs t pair of 
opposed edges are corresponding to a patf of longer edges and said second 
pair of opposed edges are correspor^ingjc- a p air of sh orter edges. 
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9& (New} A semiconductor device according to claim 96. v/horem said slit is tapered 
SLfeat opening on s aid sgcond surface of substrate is greater than opening 
00 Safel ffrst surfac e ftf yatrt Rn^r^o 

.1.00. (New), A semicond uctor device according to claim 9B , wherein said hump 
electrodes are formed, of a Pb-Sn alloy. 



101 (New) A semiconductor device according to claim 9 6, wherein at least some nf 
ga&Modjna^a^ to ^ m^i^^bon dino gads. 
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